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Compute spectral envelope 
estimates from overlapping frames in 
digitized utterance based on MVDR 
method 



.320 



Generate cepstral feature vectors 
from the spectral envelope estimates 



FI6. 3 




.510 



Temporally or spatially 
average feature stream 
(e.g., cepstral feature 
stream) to reduce 
variance of feature 
stream 



End 



FIG. 5 




.410 



Generate spectral envelope estimates 
from overlapping frames in digitized 
utterance based on a harmonic mean of 
at least two low-to-high resolution 
spectrum estimates (e.g., spectral 
envelope estimates are MVDR spectral 
envelope estimates composed of 
harmonic mean of LPC spectra of all 
model orders beginning from a first order) 



FIG. 4 




.610 



Compute spectral 
envelopes from each of 
at least two overlapping 
segments corresponding 
to a current overlapping 
frame 




Compute spectral 
envelope from each of at 

least two overlapping 
segments corresponding 
to a current overlapping 
frame 



Average spectral 
envelopes for the at 
ieast two overlapping 
segments to obtain a 
smoothed spectral 
envelope for the 
current overlapping 
frame 



.650a 



Compute MFCC 
vector for each of at 
least two overlapping 
segments 
corresponding to 
current overlapping 
frame 



.610h 



Compute MFCC 
vector from the 
smoothed spectral 
envelope 



.650b 



Average MFCC 
vectors for the at least 

two overlapping 
segments to obtain a 

smoothed MFCC 
vector for the current 
overlapping frame 



FIG. 6A 



End 



FIG. 6B 



End 
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Digitized utterance 



-7/0 



Segment digitize utterance into overlapping frannes that include data 
samples (e.g., each overlapping frame having frame duration Tf equal to 35ms 
and frame shift Ts equal to 10 ms) 




For each overlapping frame 



Split data samples from start of current overlapping frame to start of next 
overlapping frame Into at least two overlapping segments 




M For each overlapping segment 



.730 



Compute FFT of MVDR coefficients corresponding to the at least two overlapping 
segments to generate sampled version of discrete-time Fourier Transform of MVDR 
coefficients 



Place sampled version of discrete-time Fourier Transform into one of a plurality of 

overlapping bins (where, e.g., bin widths of each bin is uniform Mel-frequency) 



For each overlapping bin ^750 



Determine (triangular shaped) weighted sum of inverse of magnitude of sampled 
version of discrete time Fourier Transform placed therein to obtain a bin value therefor 



.750a 



Respectively compute logarithm of bin value for each bin 




Calculate DCT of logarithms of bin values in bins to produce a feature vector | 



.770 



Average feature vectors obtained from each of the at least two overlapping 
segments to obtain an averaged feature vector for each overlapping frame 



^77Qa 



Compute MFCC vector for each of the at least two overlapping segments 
corresponding to current overlapping frame 



^77Qb 



Average MFCC vectors for the at least two overlapping segments to 
obtain a smoothed MFCC vector for current overlapping frame 



FIG. 7A 




5/7 

YOR9-2000-0841 US1 (8728-471) 




Compute first and second time derivatives 
from the smoothed MFCC vector for the 
current overlapping frame 



▼ .790 

Re-estimate means and variances of 
Gaussians and transition probabilities of at 
least one HMM corresponding to the 
current overlapping frame 




FI6.7B 



.1 Ol O <» .r? U J . Cj. * O fcii I^H O O id? 
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810 



Perform high-order LPC analysis to obtain 
LPC coefficients (where, e.g., model order of 
high order LPC analysis is at least 60) 




.820 



Compute MVDR coefficients 
from LPC coefficients 



I 



.820a 



Compute a weighted autocorrelation 
of the LPC coefficients 



I 



'830 



Zero pad MVDR coefficients to obtain zero 
padded MVDR coefficients (add zeroes to 
MVDR coefficients to make MVDR 

coefficients have a predetermined length) 



I 



.840 



Compute FFT of zero padded MVDR 
coefficients to generate sampled 
version of discrete-time Fourier 
Transform of MVDR coefficients 



I 



End 



FIG. 8 
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